Proteomic analysis of livers from a transgenic mouse line with activated polyamine catabolism.
We have generated a transgenic mouse line that over expresses the rate-controlling enzyme of the polyamine catabolism, spermidine/spermine N (1)-acetyltransferase, under the control of a heavy metal inducible promoter. This line is characterized by a notable increase in SSAT activity in liver, pancreas and kidneys and a moderate increase in the rest of the tissues. SSAT induction results in an enhanced polyamine catabolism manifested as a depletion of spermidine and spermine and an overaccumulation of putrescine in all tissues. To study how the activation of polyamine catabolism affects other metabolic pathways, protein expression pattern of the livers of transgenic animals was analyzed by two-dimensional polyacrylamide gel electrophoresis and mass spectrometry. A total of 23 proteins were shown to be differentially expressed in the transgenic from the wild-type animals. Many of the identified proteins showed expression patterns associated with polyamine catabolism activation. However, the expression pattern of other proteins, such as repression of GST pi and selenium-binding protein 2 and 60 kDa heat-shock protein, could be explained by the overexpression of peroxisome proliferator-activated receptor gamma co-activator 1alpha in response to depleted ATP pools. The activation of the latter proteins is thought to lead to the improved insulin sensitivity seen in the MT-SSAT animals.